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WINTER FOODS OF THE BOBWHITE
IN SOUTHERN ILLINOIS*
Edward J. Larimer+
This is a report on the winter foods of the bobwhite
quail (Colinus virginianus) in southern Illinois. The
investigation on which it is based constitutes onephase
of the co-operative research program of the Illinois
Natural History Survey and Southern Illinois University.
Data were obtained by inspection of 4,606 crops
from bobwhites that were collected during the hunting
seasons (November 11-December 11) of 1950 and 1951-
Primary consideration was given to determining the
kinds of food eaten, to measuring the volume of each
food, and to calculating the frequency of occurrence
of each (frequency expressed as a percentage of total
number of crops collected). An attempt was made to
evaluate the effect of weather on the diet and to deter-
mine whether any trends in the diet were evident
during the short period of time represented.
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DESCRIPTION OF THE STUDY AREA
The area, fig. 1, within which the investigation was
conducted includes the 34 southernmost counties of
Illinois. Irregular in shape, the area extends 160 miles
north to south and 150 miles east to west and covers
approximately 15,000 square miles. Almost a third of
the study area lies below the 38th parallel, which is
south of Louisville, Kentucky, and all of the area is
farther south than northernmost Virginia.
This area was chosen because it included the major
portion of the bobwhite population in Illinois and rep-
resented that part of the state which held the greatest
potential for bobwhite management. Marquardt & Scott
(1952:4-5) reported that 62 per cent of the bobwhites
bagged in Illinois in 1950 were from the region covered
by the study area; of the 29 counties reporting the "best"
kills of bobwhites, 24 were among those included in
this study.
The continental location and latitude of the area
result in considerable climatic variation. Mean January
temperatures range from 28 degrees F. in the northern
part of the study area to about 34 degrees F. in the
southern part; during July most of this region has a
mean temperature of 78 degrees F. Summer temperatures
of 100 degrees F. are not infrequent, and winter tem-
peratures as low as -20 degrees F. are occasionally
recorded. In the southern part of the study area the
growing season is over 200 days long, sufficient to
grow crops such as cotton; at the northern border the
growing season is about 180 days long. The average an-
nual precipitation varies from 38 to over 46 inches, being
lower in the north than in the south. March is the wettest
month. For most of the area, 50 to 60 per cent of the
annual rainfall occurs during the growing season; how-
ever, the extreme southern tip receives less than 50
per cent during the growing season. The average annual
snowfall ranges from 9-9 inches in the south to 18.6
inches in the north, but snow normally remains on the
Fig. 1. — Counties in southern Illinois (indicated by
dotted pattern) in which bobwhite crops were collected
from hunters for the investigation reported in this publication.
ground for only a short time. The above data, compiled
from long-record weather stations in Illinois, were taken
from Page (1949).
The study area embraces a zone of transition for
floral, faunal, physiographic, and edaphic provinces.
In biotic communities, farming practices, and cultural
mores, a fusion of the North and the South is evident.
The Western Mesophytic Forest and the Oak-Hickory
Forest tegions are found here (Braun 1950). The Oak-
Hickory Forest is extensively interspersed with prairie,
whereas the Western Mesophytic Forest is marked by
hilly terrain with mixed mesophytic communities. King &
Winters (1952:3, 22) estimated that 39 per cent of Illi-
nois had originally been forested, whereas 11 per cent
was forested in 1948. The greater part of the present]
forested area of the state is in the study area, particu-
larly in the 11 southernmost counties where, in 1948,
18 per cent of the total land in some counties to over
40 per cent in others was timbered (King & Winters
1952:21).
Four major soil associations occur in southern Illi-
nois (U.S. Department of Agriculture 1938:1056-7, 1067,
1104, 1134; and map accompanying). These range from
extensive alluvial deposits along the Ohio and Missis-
sippi rivers to mature upland soils. Soil fertility is gen-
erally low, but the land responds well to careful culti-
vation and sound conservation practices. Four major
physiographic provinces are represented (Leighton, Ek-
blaw, & Horberg 1948), ranging from rugged hills in the
south to gentle plains in the north. Approximately four-
fifths of the area was glaciated.
Four farming-type areas occur in southern Illinois
(Ross & Case 1956:32): general farming and dairy, gen-
eral farming, grain and livestock, and general farming
and fruit. There is no sharp distinction between the
farming-type areas; land use varies considerably even
within each of these areas (Ross & Case 1956:51-62).
The acreage in corn ranges from 20 per cent of the
land in some counties to 31 per cent in others, soybeans
from 9 to l6 per cent, wheat from 4 to 20 per cent, pas-
ture from 23 to 43 per cent, hay from 5 to 9 per cent,
and idle land from 6 to 11 per cent. The largest com
acreages are in regions influenced by extensive river
bottoms. The acreage planted to soybeans has increased
in recent years. Most of the wheat is in the central part
of the area.
METHODS OF ANALYSIS
The average volume per unit — such as a seed or an
insect — was found for each kind of food by determining
the volume of a large number of units of that food and
dividing this total volume by the number of units.
In all but a few cases, volume was determined by
the displacement method. The volume of ver\' small
seeds could not be determined without a displacement
medium. Lead shot and sand as displacement media
proved unsatisfactory. Water was a suitable displace-
ment medium for the determination of the average unit
volume of most seeds and insects. Objects that floated
were forced below the surface with a small screen of
known volume. Certain seeds and all soft-bodied animals
such as slugs and larvae were measured in their natural
state in order to eliminate error introduced by the
shrinkage that occurs during storage in the laboratory;
when thoroughly dried, foods of this type often shrink
to but a small fraction of their original volume.
Accuracy in determining the average unit volume for
each kind of food depended upon measuring a large num-
ber of specimens. If the bobwhite crops did not yield
enough specimens of any food to permit reliable meas-
urements to be made, additional specimens of the same
food were taken from the reference collection used in
food habits studies at Southern Illinois University, or,
if neither source yielded an adequate number of speci-
mens, an estimate of average unit volume was obtained
by comparison with foods of known volume.
In most cases the total volume of a specific food
in a crop was calculated by multiplying the number of
units of that food by the average unit volume determined
for it. When fragments of a food unit occurred in a single
Table 1.— Number of hunters contacted, number of hunters who contributed bobwhite crops, and number of crops collected
from 34 southern Illinois counties during two hunting seasons, November 11-December 11, 1950 and 1951.*
crop, as was frequently the case with acorns, the total
volume of complete and fragmentary units was measured
by displacement.
For each food, one or more whole or partial units of
that food in a crop constituted an "occurrence." Fre-
quency of occurrence for any food was expressed as
percentage and was derived by dividing the number of
crops in which the food was found by the total number
of crops examined (including those that contained no
in 1951; 60.4 per cent of the hunters contacted contrib-
uted crops in 1950 and 59.6 per cent in 1951- The aver-
age number of crops per contributor was 26.4 in 1950
and 23.8 in 1951- Contributions by individual hunters
for a single season ranged from 2 to 179 crops. Crops
were collected in each of the 34 counties involved in
this study.
The date of kill was available for 3,925 of the 4,606
bobwhites collected, fig. 2. Each year a greater kill
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Fig. 2. —The number of bobwhites killed on each day of the hunting seasons of 1950 and 1951 combined. The date of kill
was known for 3,925 of the 4,606 bobwhites represented in this study.
food). The percentage of the total crop contents con-
stituted by any food was determined by dividing the
total volume of the food by the total volume of the con-
tents of all crops. In order to facilitate analysis of the
data, they were placed on approximately 20,000 Inter-
national Business Machine cards.
RESULTS OF INVESTIGATION
Contents of the crops of 4,606 bobwhites were ana-
lyzed; of these, 2,534 were collected in 1950 and 2,072
in 1951 during the Illinois hunting season, which ex-
tended from noon of November 11 through December 11,
table 1. Food was found in 4,171 of the crops, 2,326 in
1950 and 1,845 in 1951.
Ninety-six hunters contributed crops in 1950 and 8"
was made on the opening day of the hunting season than
on any other day, despite the fact that the season did
not open until noon. In the 2 years combined, over 11
per cent of the bobwhites for which the kill dates were
known were killed on the opening days. Fifty-four per
cent of the total kill was accomplished during the first
10 days of the seasons and 19 per cent during the last
10 days. Approximately 25 per cent of the birds were
taken during the first 3 days of the hunting seasons.
The number of bobwhites killed per day was only a
little greater on the week ends than it was on the
weekdays.
Major Food Groups
Foods identified as plant made up 93-94 per cent of
the total volume of the crop contents of the bobwhites
I
Fig. 3.
—
Percentage of total food volume made up by each of the 10 most important food items in the bobwhite diet in 34
counties in southern Illinois. The figures are based on crop collections made during the hunting seasons of 1950 and
1951 combined.
collected in 1950 and 1951 combined, table A, Appendix.
Foods identified as animal totaled 6.03 per cent and
grit made up 0.02 per cent. In addition to material iden-
tified as plant or animal was organic material of unde-
termined origin amounting to 0.01 per cent of the total
contents.
A comparison of the dietary pattern for 1950 with
that for 1951 revealed some differences in the percent-
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dix. On the basis of volume or frequency of occurrence
only a few of these were of importance in the diet; the
first 10 foods by volume are presented in fig. 3 and by
frequency of occurrence in fig. 4. Only 12 plant and 2
animal foods individually comprised 1 per cent or more
of the total volume, fig. 5; together, they formed 92.53
per cent of the crop contents in both years combined.
A few foods accounted for most of the volume. Com and
soybean, ranking first and second, together made up
50.22 per cent of the total volume. These and the next
highest ranking foods — Korean and Japanese lespedezas,
acorns, and wheat — made up 7 1.5 2 per centof the volume.
Variations in relative volume from one year to the
next were noted. In 1950, 14 foods and, in 1951, 12
foods individually accounted for 1 per cent or more of
the volume. Com, soybean, Korean and Japanese les-
pedezas, acorns, wheat, common ragweed, slugs, jewel-
weed, bidens, and short-horned grasshoppers were among
these foods in both years. Cowpea, small wild bean,
yellow foxtail, and smooth crabgrass formed more than
1 per cent of the volume in 1950 but smaller percent-
ages in 1951. White sassafras and desmodium constitut-
ed 1 per cent or more of the volume in 1951 only. Com
and soybean ranked first and second by volume both in
1950 and in 1951.
Korean and Japanese lespedezas, corn, and common
ragweed ranked in that order in frequency of occurrence
both in 1950 and in 1951. Soybean, bidens, and small
wild bean were each found in more than 10 per cent of
the crops in both years. Smooth crabgrass, yellow fox-
tail, and witch grass each occurred in more than 10 per
cent of the crops in 1950 only; desmodium, acoms, and
white sassafras in 1951 only.
Soybean comprised 29.05 per cent of the total volume
in 1950 but only 13.47 per cent in 1951. The frequency
of occurrence of soybean fell from 26.20 per cent in
1950 to 17.04 per cent the following year. Other impor-
tant foods which showed marked variations in relative
volume in the two years were white sassafras, wheat,
cowpea, acorns, desmodium, and bidens. Com, Korean
and Japanese lespedezas, common ragweed, slugs, jewel-
weed, short-horned grasshoppers, and small wild bean
showed little quantitative change from 1950 to 1951.
Some of the foods taken in small quantities also
exhibited comparatively marked variations in amounts
taken in 1950 and in 1951. Black gum was particu-
larly notable in that it constituted 0.77 per cent by vol-
ume of the crop contents and appeared in 0.59 per cent
of the crops in 1950 but did not appear in 1951.
Food items forming 1 per cent or more of the total
volume for 1950 and 1951 combined, table D, Appendix,
are herewith discussed in some detail. They are pre-
sented in descending order of rank by per cent of vol-
ume of total crop contents.
1. Corn, found in greater quantity than any other
food, constituted 27.79 per cent of the total crop con-
tents. It was present in 28.85 per cent of the southern
Illinois bobwhite crops examined, ranking second in
frequency of occurrence. The amount of this food re-
flects, among other things, its agricultural importance
and general availability in southern Illinois. In the diet
of certain Indiana bobwhites, corn was first by volume
(27.4 percent) and occurred in 29.1 per centof the crops
(Reeves 1954:43). It was the most important winter food
of bobwhites studied in eastern Nebraska (Damon 1949:
25). In a Missouri study (Korschgen 1948:52), it ranked
second by volume (16.8 per cent) and occurred in 22.2
per cent of the crops.
2. Soybean made up 22.43 per cent of the total crop
contents and ranked fourth in frequency of occurrence;
it was found in 22.08 per cent of the Illinois crops ex-
amined. As in the case of corn, the importance of soy-
bean in the food of southern Illinois bobwhites probably
reflects its agricultural importance and general avail-
ability in the study area. This legume was not found in
large proportions in other studies of bobwhite foods. In
Indiana, Reeves (1954:43) found that soybean made up
4.0 per cent of the volume, ranking fifth. For Missouri,
Korschgen (1948:52) reported that soybean ranked sev-
enth (2.6per cent) by volume. Baldwin & Handley (1946:
145) ranked it third by volume (7.6 per cent) in Virginia.
Cady (1944:12) found that soybean and cowpea together
held fourth place by percentage of total weight (3.57
per cent) in the Tennessee area he studied.
3. Korean and Japanese lespedezas were third by
volume (8.66 per cent of crop contents) but first in fre-
quency of occurrence (42.23 per cent) in southem Illi-
nois. In the cases in which each could be specifically
designated, Korean lespedeza comprised approximately
90 per cent of the total volume of the two species and
occurred approximately three times as often as Japanese
lespedeza. Compared to the com and soybean acreage,
the yearly acreage planted in Korean and Japanese
lespedezas within the study area was small. However,
the persistence of these lespedezas and their ability to
spread undoubtedly made them widely available. Many
other studies have shown these lespedezas to be impor-
tant as food for bobwhites. In a Missouri study in which
the species were listed separately, Korean lespedeza
ranked first by volume (17.4 per cent) and first in fre-
quency of "occurrence (44.8 per cent), while Japanese
lespedeza made up 1.1 per cent of the volume and oc-
curred in 14.0 percent ofthe crops (Korschgen 1948:52).
In an Indiana investigation (Reeves 1954:43), Korean
lespedeza was third by volume (15.7 per cent) and first
in frequency of occurrence (55.8 per cent). In a report
from Virginia (Baldwin & Handley 1946:145), Japanese
lespedeza ranked second by volume (9.7 per cent). A


study on abandoned farm land in Tennessee (Cady 1944)
revealed that these lespedezas formed a substantial
proportion of the bobwhite food, 62.38 per cent of the
total food by weight.
4. Oak (acorns) constituted 7.19 per cent of the
crop contents and ranked ninth in frequency of occur-
rence (9.55 per cent) in southern Illinois bobwhites.
Few whole acorns were found in the crops; most of this
food had evidently been taken by the bobwhites in the
form of fragments remaining from the feeding activities
of other animals.
Acorns are found throughout most of the range of
bobwhites and are a staple food in most places. They
were found to be the most common food in the diet of
Alabama bobwhites studied by Allen & Pearson (1945^:9,
1945^:9), forming over 20 per cent of the food volume.
They ranked fifth by volume (6.6 per cent) in a Missouri
study (Korschgen 1948:52) and ninth (1.4 per cent) in
an Indiana study (Reeves 1954:44).
5. Wheat made up 5.45 per cent of the crop contents
and occurred in 4.54 per cent of the crops in the present
study. When wheat occurred in a crop it generally formed
the major portion of the contents, possibly reflecting
its tendency to be locally available. Wheat ranked fifth
by volume in this study, sixth in a Virginia study (Bald-
win & Handley 1946:145), and third in a Pennsylvania
study (Bennett & English 1939:29).
Lower volumes of wheat were reported occurring in
the bobwhite crops from states in the western wheat
belt. Wheat was fifteenth by volume in a Missouri study
(Korschgen 1948:52) and twenty-second (Lee 1948:7)
and twenty-first (Baumgartner et al. 1952:343) in two
Oklahoma studies. During fall and early winter, wheat
is apparently more readily available to bobwhites in
areas to the northeast of the western wheat belt than
it is to bobwhites in the wheat belt; this availability
is probably due to differing agricultural practices.
6. Common ragweed comprised 4.58 per cent of the
total crop contents and ranked third in frequency of oc-
currence (26.40 percent) in southern Illinois. An annual
weed of cultivated lands, waste places, roadsides, pas-
tures, and newly abandoned fields, common ragweed
has proved to be an important food of bobwhites in sev-
eral studies. In Indiana, lesser ragweed ranked second
(37.2 per cent) in frequency of occurrence and consti-
tuted 9.1 per cent of the volume (Reeves 1954:43)- In
Missouri, common ragweed occupied third place by vol-
ume (12.7 per cent) and occurred in 36.6 per cent of the
crops (Korschgen 1948:52). In Virginia (Baldwin & Hand-
ley 1946:145), it was first by volume (21.3 per cent).
In Tennessee (Cady 1944:12), it ranked second by per
cent of total weight (14.29 per cent).
7. White sassafras made up 3.80 per cent of the
crop contents and occurred in 5.23 per cent of the south-
ern Illinois crops. Like wheat, white sassafras consti-
tuted the major portion of the contents of the individual
crops in which it was found. This shrub is common in
fencerows, in abandoned fields, and as an understory
in woods of southern Illinois. While white sassafras is
a common food of bobwhites in other midwestem states,
it appears to be of little importance in southern and
southwestern states. In a Missouri study, white sassa-
fras was sixth by volume (2.9 per cent) and occurred in
4.7 per cent of the crops (Korschgen 1948:52). In an
Indiana study, it ranked second by volume (21.2 per
cent) and occurred in 21.2 percent of the crops (Reeves
1954:43)- No sizable volume of sassafras was found in
the bobwhite diets studied in Virginia (Baldwin & Hand-
ley 1946:145) or Tennessee (Cady 1944:12), and none
at all in Oklahoma (Lee 1948:20; Baumgartner e/ a/. 1952).
8. Desmodium (also known as tick clover, tick tre-
foil, sticktight, and beggar's tick) accounted for 2.94
per cent of the total volume and ranked eighth (12. 11 per
cent) in frequency of occurrence in southern Illinois
bobwhites. Most of the many perennial species of des-
modium are native to wooded areas and are usually
found on dry soils. Desmodium is an important bobwhite
food throughout most of the Midwest and South. In a re-
port from Missouri, desmodium comprised 2.3 per cent
of the food, ranking eighth by volume and occurring in
10.7 per cent of the crops studied (Korschgen 1948:52).
In a Virginia study (Baldwin & Handley 1946:145), it
was also eighth by volume (3.6 per cent). Desmodium
ranked third by weight (3.73 per cent) in a Tennessee
study (Cady 1944:12) and was eleventh by volume (1.2
per cent) in an Indiana study (Reeves 1954:43).
9. Slugs furnished 2.81 per cent of the volume and
ranked twelfth in frequency of occurrence (6.84 per cent)
in the Illinois crops examined. Slugs were unlike most
other animal foods in that several were often found in
one crop. Slugs of the family Philomycidae are common
in woodland and are usually over one-half inch in length.
In this study, slugs were found in greater volumes than
had been reported forother studies, although frequencies
of occurrence were sometimes comparable. The greater
volumes reported in this investigation may have resulted
from our method, described earlier, of determining vol-
ume of animal foods. In Missouri, snails occurred in 3.4
per cent of the crops examined (Korschgen 1952:22). In
Alabama, they comprised only 0.2 per cent of the food
volume but occurred in 20.91 per cent of the crops ex-
amined (Gray 1940:23).
10. Jewelweed accounted for 1.82 per cent of the
total crop contents and ranked eleventh in frequency of
occurrence; it was found in 8.66 per cent of the crops
examined in the present study. On wet, calcareous soils,
this plant is common in partial shade. In a Missouri
study, jewelweed comprised 0.2 per cent of the volume
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and occurred in 1.3 per cent of the crops (Korschgen
1948:52). It was thirteenth by volume (1.8 per cent) in
a report from Virginia (Baldwin & Handley 1946:145),
and seventh (3.9 per cent) in an Indiana study (Reeves
1954:43). and, by weight, eleventh (0.56 per cent) in a
Tennessee study (Cady 1944:12).
11. Bidens (also known as bur marigold, beggar tick,
sticktight, and Spanish needle) formed 1.38 per cent of
the total crop contents and was the fifth most frequently
occurring food, being found in 18.98 per cent of the
crops of southern Illinois bobwhites. Some species of
bidens are annual and some are perennial; they are
plants of open woods, roadsides, and fields and are
generally found in wet places. Bidens formed a greater
volume of the food of bobwhites in Illinois than in neigh-
boring states. In Missouri, it occurred in 7.0 per cent of
the crops examined and accounted for only 0.6 per cent
of the volume (Korschgen 1948:52). Bidens averaged
less than 1 per cent of the total food volume in reports
from Virginia (Baldwin & Handley 1946:145) and Indiana
(Reeves 1954:43) and of the total weight in Tennessee
(Cady 1944:12).
12. Cowpea comprised 1.36 per cent of the volume
of crop contents in southern Illinois and occurred in
1.73 per cent of the crops. The acreage of cowpea plant-
ed annually in Illinois is now small, because this crop
has been replaced largely by soybean. Cowpea, like
wheat and white sassafras, occurred in considerable
quantity in individual crops; it is possibly a preferred
food of the bobwhite. In Missouri, Korschgen (1948:52)
found that cowpea formed 0.6 per cent of the volume
and occurred in 0.9 per cent of the crops. Baldwin &
Handley (1946:145) stated that cowpea ranked fifth by
volume (5.1 per cent) in Virginia. In Alabama, Johnson
& Pearson (1948:12) ranked cowpea second by volume
(11.86 per cent).
13. Short-horned grasshoppers formed 1.32 per cent
of the total volume of crop contents and occurred in
4.54 per cent of the southern Illinois bobwhite crops.
Grasshoppers have been found to be the most important
animal food in most studies of bobwhite foods. In a re-
port from Missouri, they were the animal food taken in
greatest quantity, comprising 0.8 per cent of the total
volume and 7.7 per cent in frequency of occurrence
(Korschgen 1948:52). Short-horned grasshoppers were
seventeenth by volume (1 per cent) in a Virginia study
(Baldwin & Handley 1946:145); in an Alabama study
(Gray 1940:22), they formed 5.63 per cent of the volume
of the November diet and 2.08 per cent of the foods
taken in December, averaging 1.70 per cent for the 4-
month winter season.
14. Small wild bean constituted 1 per cent of the
crop contents and was the seventh most frequently
found food, occurring in 12.35 per cent of the crops ex-
amined for the present study. Small wild bean is prob-
ably not generally abundant in southern Illinois; those
crops in which it was found usually contained only a
few beans. This plant, which grows locally in Illinois
as well as in most of the Midwest and the South, is an
annual of dry and sandy soil found on river banks, in
idle fields, and in open woods. In Missouri, it was ninth
by volume (1.8 per cent) and occurred in 17.9 per cent
of the crops examined (Korschgen 1948:52). In Alabama,
a species comparable to small wild bean made up 5.12,
2.11, and 1.04 per cent of the volume in three studies
(Gray 1940:16; Allen & Pearson 1945^:9, 1945^:14). In
an Indiana report, it was recorded as a trace (Reeves
1954:44).
15. A few additional foods found in southern Illinois
bobwhite crops seem worthy of mention. Yellow foxtail,
smooth crabgrass, lance-leaved ragweed, black gum,
insect larvae, and smooth sumac individually formed
0.26 to 0.86 per cent of the total crop contents. Smooth
crabgrass, yellow foxtail, witch grass, Pennsylvania
smartweed, and ground beetles occurred frequently but
were taken in small quantities. Most animal foods and
some seeds, such as those of sumac and Pennsylvania
smartweed, were seldom taken in great numbers by an
individual bobwhite. Some seeds, particularly those of
the grasses, were so small that the consumption of large
numbers added little to the total volume. Some of the
smallest seeds were probably incidental to the diet and
were perhaps picked up while the bobwhites were feed-
ing primarily on other foods. Only a negligible percent-
age of the total volume was made up of fragments of
plant materials and insect parts that could not be identi-
fied as to kind.
REGIONAL COMPARISON OF DIETS
Comparisons of data from other states with data from
the present study, table 2, indicate that bobwhites in
adjoining states — Indiana (Reeves 1954), Missouri
(Korschgen 1948), and Kentucky (Barbour 1951) — have
great similarity of diet to the bobwhites in Illinois.
Nine of the 12 foods which made up 1 per cent or more
of the bobwhite diet in Indiana also formed 1 per cent
or more of the diet of Illinois bobwhites. Eight of 14
important foods in Missouri were of significance in
Illinois. Each of the four foods found in greatest quan-
tity in certain Kentucky bobwhites comprised 1 per cent
or more of the diet in this study.
Bobwhite food habits in southern Illinois tend to be
fairly similar to those reported in studies made in or
near the same latitude as that of southern Illinois. The
diets of bobwhites in Virginia (Baldwin & Handley 1946)
and Pennsylvania (Bennett & English 1939) resembled
the diet of Illinois bobwhites more than did diets of
13
Table 2. —Percentage of total volume o{ crop contents and rank of the food items making up at least 1 per cent of the total
volume found in 4,606 bobwhite crops collected in southern Illinois during the hunting seasons in 1950 and 1951; also, com-
parable data from similar studies of bobwhite food habits by investigators in eight other states. Ranks were adjusted to corre-
spond to groupings of food items in present study and are not necessarily the same as those given in the original reference.
White
Sassafras
bobwhites in the South or Southwest. Ten of 18 foods
forming 1 per cent or more of the diet of Virginia bob-
whites and 3 of 5 foods of Pennsylvania bobwhites were
found in quantities in the present study.
Food habits of bobwhites in Illinois showed a closer
similarity to those of bobwhites in the South than to
those of bobwhites in a southwestern state. Six of 9
whites throughout most of the bobwhite range. These
foods formed 1 per cent or more of the total volume in
II of the 12 studies reviewed. Desmodium and acorns
were only slightly less common, forming 1 per cent or
more of the diet in 10 and 9 studies respectively.
Soybean, wheat, cowpea, and short-horned grass-
hoppers were found in quantities in 5 to 7 of the 12
Table 3. — For each of several cultivated foods, foods associated with cultivation, and old-field native foods, the per-
centage of bobwhite crops containing that food and the percentage of the total volume of crop contents comprised by that food
in bobwhite crops collected in southern Illinois during the hunting seasons of 1950 and 1951 and for the two seasons combined.
of bobwhite food in six of the studies reviewed, includ-
ing those from three states (Missouri, Indiana, and Vir-
ginia) where the diets tended to be similar to that in
this study. Milk pea, pine, partridge pea, and sweet
gum were found in sizable amounts in most of the south-
ern states; Johnson grass was reported in appreciable
quantities in one southern and two Oklahoma studies.
West of the Mississippi River, sorghum formed a large
portion of the bobwhite diet.
RELATIONSHIP OF AGRICULTURAL PRACTICES TO
FOODS AVAILABLE
An effort was made to determine the relationship of
agricultural practices to the kinds and quantities of
foods taken by bobwhites. Those plant foods compris-
ing more than 0.25 per cent of the total volume of crop
contents were arbitrarily classified into three groups,
table 3: (1) cultivated, (2) associated with cultivation,
and (3) old-field native. Cultivated foods ixeTe those
produced by intentionally grown domesticated plants;
foods associated with cultivation were produced by
plants not intentionally grown on lands currently or
recently in cultivation; old-field native foods •were those
produced by plants found in advanced stages of succes-
sion on lands idle for a number of years. Korean and
Japanese lespedezas were classed as associated with
cultivation because the yearly acreage planted to these
lespedezas was small in southern Illinois; their abun-
dance and availability resulted from their persistence
and ability to spread.
Cultivated plants formed 57.03 per cent of the vol-
ume of crop contents in 1950 and 1951 combined. In re-
ports from Missouri (Korschgen 1952:11), Virginia (Bald-
win & Handley 1946:149), and Oklahoma (Baumgartner
et al. 1952:356), cultivated foods constituted a smaller
amount of the food volume, 33.4, 25, and 29.0 per cent
respectively. In the present study, plants associated
with cultivation made up 16.68 per cent of the volume
of crop contents and old-field native plants 17.45
per cent.
Cultivated foods found in bobwhite crops formed
64.43 per cent of the crop contents in 1950 and 46.98
per cent in 1951- Old-field native plants provided 9.80
per cent of the diet in 1950 and 27.79 per cent in 1951.
Foods associated with cultivation showed the least
change from one year to the next, comprising 18.07 per
cent of the volume in 1950 and 14.82 per cent in 1951-
Although foods associated with cultivation were the
least important group by volume, they occurred with the
greatest frequency. Four items in this group (Korean
and Japanese lespedezas, common ragweed, bidens,
and smooth crabgrass) were found in more than 10 per
cent of the crops examined; only two cultivated foods
(corn and soybean) and two old-field native foods (des-
modium and small wild bean) occurred with similar
frequency.
The availability of cultivated foods in fall and early
winter is affected by the time of harvest of agricultural
crops. The supply of grain as food for the bobwhite is
greatest immediately after the harvest; many cultivated
foods are relatively inaccessible to the bobwhite before
the harvest.
The times of planting and harvesting operations in
1951 were near normal, and, although they were some-
what later than usual in 1950, they were not much de-
layed. For both years, 95 per cent of the soybean crop
was combined by the end of October, while the com
harvest was largely completed by late November.
Soybean, cowpea, and wheat are believed to deterio-
rate rapidly after exposure on the ground, while corn is
relatively durable. If the grains that deteriorate rapidly
are harvested later than usual, they maybe more readily
available to the bobwhites during the hunting season
than if they are harvested at the usual time. This as-
sumption offers a suitable explanation of the greater
importance of soybean and cowpea in 1950 but fails to
explain why wheat, presumably even more vulnerable
to deterioration than these legumes, formed a larger
portion of the diet in 1951, a year of earlier harvest and
of adverse weather.
Perhaps an explanation lies in the food-cover rela-
tionship, figs. 6, 7, and 8. Harvested fields of soybean
and cowpea are so nearly denuded of cover that bob-
whites tend to restrict their feeding to the field borders.
On the other hand, harvested wheat fields are more
likely to be utilized by bobwhites than the interiors of
dense, tall, uncut wheat stands. Possibly wheat, as
well as the old-field native foods, made up a larger
percentage of the diet in 1951 because the slightly
earlier harvests of all crops that year, as compared to
1950, forced many of the birds out of the fields of har-
vested legumes. The deep snow of November 6-7, 1951,
may well have abetted, or even initiated, this movement.
INFLUENCE OF WEATHER ON DIETARY PATTERN
Yearly, seasonal, and even daily variations in the
food consumed by bobwhites may result from weather.
Any one of a number of closely related factors may re-
sult in a varying diet. During the growing season, weather
influences the quantities of plant and animal species
that are produced; the amounts of each are affected
throughout the year. Weather also determines the time
that plants become ripe and has some effect on the
quality of their seeds. Agricultural practices, which
can in themselves influence what foods are available
to the bobwhite, are somewhat dependent on daily as
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Fig. 6. — Harvested cornfield adjacent to brushy area and fencerow, an ideal combination of food and cover. However, a
mechanically harvested field gives the bobwhite little concealing cover. Photo from Southern Illinois University Photo
Service.
well as seasonal weather conditions. Along with the
broad effects of weather, a specific condition — such
as an ice or a snow storm — may cause the most striking
variations in the bobwhite diet. Even a thin covering
of ice can make most foods inaccessible to the bobwhite;
snow can have the same effect.
For the study area, mean annual temperatures for
both years were nearly normal — 56.15 degrees F. in
1950 and 56.18 degrees F. in 1951- Precipitation was
heavy in both years; it totaled 67.99 inches in 1950
and 54.05 inches in 1951 in contrast to the established
annual average of 43.53 inches. The established aver-
age precipitation during the growing season (March
through October) is 30.06 inches. Precipitation during
the growing season in 1950 amounted to 38.94 inches.
It was more nearly normal (31.25 inches) in 1951- The
above figures were interpreted from climatological data
reported by weather stations within the 34 counties
represented in this study (U.S. Department of Commerce
1951, 1952).
Measurable quantities of snow covered the ground
for two periods during the 1950 hunting season. During
the first snow, which lasted from November 22 to 29)
the depth did not exceed 1.3 inches. However, from
December 6 to 11, 4 to slightly more than 7 inches of
snow covered the ground throughout most of southern
Illinois. No snow fell during the 1951 hunting season,
but near-record snowfalls were recorded immediately
before and after the hunting season.
Definite changes in food habits were apparent during
the time when deep snow covered the ground, table 4.
There was a substantial increase in the amount of soy-
bean in the diet. Cowpea and purple meadow rue, the
latter normally occurring in the crops in insignificant
quantities, were the only other foods which increased
considerably. Soybean and co^^-pea formed 57.45 per cent
and 2.77 per cent respectively of the total crop con-
tents during the period of deep snow. In contrast, these
foods accounted for 18.79 per cent and 1.21 per cent
respectively of the volume taken by the bobwhites under
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normal weather conditions during the hunting seasons.
The frequency with which soybean occurred in the crops
rose from 25.92 per cent during the period of little or
no snow to 35.59 per cent when there was 4 to slightly
over 7 inches of snow, while frequency of occurrence
of cowpea increased from 1.91 per cent to 4.66 per cent.
When soybean or cowpea was found in a crop collected
during the period of deep snow, it was often the only
food present.
Field observations made during the period when
snow covered the ground offered a possible explanation
of the attending dietary changes. A nearly ideal com-
bination of food and cover was formed in unharvested
soybean and, to a lesser extent, in high soybean stubble.
Beneath the snow there were large quantities of soybean
pods and many connected pockets and openings. The
snowfall was deep enough to make most foods unavail-
able at ground level. Snow formed a fairly continuous
roof over the soybean fields, but it was not so heavy
as to crush the soybean plants to the ground or to close
the openings necessary for ingress or egress. The same
situation seemed to exist in fields of cowpea. When
covey ranges included such fields, the birds apparently
utilized these fields almost exclusively. Inasmuch as
heavy snow is unusual in southern Illinois and soybean
is capable of maintaining bobwhites through winter
weather (Damon 1949:24), this plant might well justify
its use in food patches for areas devoted to bobwhite
management.
The volume of corn in the diet remained fairly con-
stant during the period of deep snow. That of most
other foods declined sharply. The fact that the volume
decreased for acorns, white sassafras, desmodium,
smooth sumac, and other foods associated with heavy
woody cover may be significant. The birds represented
in this study apparently did not depend upon food as-
sociated with heavy woody cover during the period of
deep snow.
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Fig. 7. —A sassafras fencerow adjacent to wheat stubble, an excellent combination of food and cover for bobwhites in
winter. Conmon ragweed, lespedeza, and wheat provide food; the stubble provides desirable roosting cover during the
relatively mild winters of southern Illinois. Photo from Southern Illinois University Photo Service.
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Table 4.— For each of several food items, the percentage of bobwhite crops containing that food and the percentage of
the total volume of crop contents comprised by that food in bobwhite crops collected in southern Illinois during the period of
normal weather conditions and during the period in which snow covered the ground to a minimum depth of 4 inches in the 1950
and 1951 hunting seasons combined.
Table 5.— For each of several food items, the percentage of bobwhite crops containing that food and the percentage of the
total volume of crop contents comprised by that food in bobwhite crops collected in southern Illinois during the first and the
last 10 days of the 31-day hunting seasons of 1950 and 1951 combined.
Fig. 8. — Balanced habitat for the bobwhite during late summer, fall, and winter. Food is available in the wheat stubble;
the woody fencerow provides excellent protective cover. Photo by W. D. Klimstra.
the diet of bobwhites in Illinois made up comparable
amounts of the diets in the adjoining states of Indiana,
Missouri, and Kentucky. Similarities in dietary patterns
were progressively less in the following order: eastern
states of approximately the same latitude as that of
southern Illinois, southern states, and a southwestern
state.
Cultivated plants were extremely important in the
diet of southern Illinois bobwhites, accounting foi* 57.03
per cent of the total volume. Plants associated with
cultivation made up 16.68 per cent and old-field native
plants 17.45 per cent of the total volume. Those as-
sociated with cultivation occurred more frequently than
cultivated plants or old-field native plants.
During a period when deep snow covered the ground.
soybean comprised more than50per centof the bobwhite
diet. Cowpea and purple meadow rue were the only other
foods occurring in increased volumes during this period.
Foods associated with heavy woody cover decreased
sharply in per cent of total volume.
A comparison of foods taken from the crops of bob-
whites killed during the first 10 days of the 31-day hunt-
ing season with those killed during the last 10 days
indicated that Korean and Japanese lespedezas, soy-
bean, white sassafras, smooth sumac, and slugs in-
creased in importance as the season progressed. A sec-
ond group, including corn, acorns, desmodium, and wheat,
was not characterized by marked change. Volumes of
all other major foods decreased toward the end of the
hunting season.
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APPENDIX
Table A. — The number of times represented and the percentage of the total volume of crop contents for each general kind
of material found in bobwhite crops taken during the hunting seasons of 1950 and 1951 and for the 2 years combined.
Table B. — For each of the determined kinds of plant food found in bobwhite crops taken during the hunting seasons of 1950
and 1951 and the 2 years combined, the times represented and the percentage of the total plant volume comprised by that food
item. The food items are classified by family, genus, and species in all cases in which such identification was possible. The
percentage of a genus made up by a species is given only when more than one species of that genus was identified. The
nomenclature is for the most part that of Fernald (1950) and Jones (1950).
Table B. — Continued
Table B. — Continued
Table B. — Continued
Table B. — Continued
Table C — For each of the determined kinds of animal food found in bobwhite crops taken during the hunting seasons of
1950 and 1951 and the 2 years combined, the times represented and the percentage of the total animal volume comprised by
that food item. The foods are classified by class, order, and family in all cases in which such identification was possible.
The percentage of an order made up by a family is given only when more than one family in that order was identified. The
nomenclature is that of Sailer (1955).
Table C— Continued
Table D. — For each of 187 separate designations of food, the percentage of bobwhite crops containing that food and the
percentage of the total volume of crop contents comprised by that food in bobwhite crops collected in southern Illinois during
the hunting seasons of 1950 and 1951 and for the same crops in the two hunting seasons combined; the food items are listed
in descending order of rank by per cent of total volume of crop contents.
pTable D. — Continued
I
Food Item
Crickets
Pennsylvania smartweed
Common smartweed
Amber snails
Purple meadow rue
Field paspalum
Leaf beetles
Snout beetles
Wild sensitive plant
White avens
Green foxtail
Japanese honeysuckle
Sand croton
Prairie tea
Finger grass
Plant galls, unidentified
Squash bugs
Shrubby perilla
Plums*
Plant material, unidentified
Insect parts, unidentified
Leaf material, unidentified
Bush clover
Prickly mallow
Three-seeded mercury
Ciliate-leaved paspalum
Ashes
Assassin bugs
Pentatomid nymphsT
Milkweeds
Coralberry
Cheat
Negro bugs and burrower bugs
Italian millet
Spurges*
Fox grape
Winter grape
Red osier dogwood
Violets
Cockroaches
Long-horned grasshoppers
Arachnidat
Rye
Scarabs
Bicolor bush clover
Darkling beetles
Johnson grass
Orthopterat
Moths, skippers, and butterflies
Horned passalus
Wood sorrel
Pigweed
1950
Per Cent
of Total
Occurrences
0.39
4.03
1.82
0.24
0.47
0.67
1.10
1.22
1.03
0.91
0.32
0.28
0.47
0.08
8.17
2.76
0.63
0.63
1.14
0. 16
0. 16
0.36
0.55
0.47
0.32
0. 12
Per Cent
of Volume
0.05
0. 04
0.05
0.04
0.01
0.01
0.02
0.03
0.01
0.03
0.03
0.02
0.03
trace
0.01
0.01
trace
0.01
0.01
trace
0.01
0.01
0.02
0.01
O.OI
0.20
Table D. — Continued
Food Item
1950
Per Cent
of Total
Occurrences
Per Cent
of Volume
1951
Per Cent
of Total
Occurrences
Per Cent
of Volume
1950 and 1951
Per Cent
of Total
Occurrences
Lamb's quartet
Black nightshade
Animal material, unidentified
Paspalum
Coleopterat
Leaf bugs
Ladybird beetles
Scorpion grass
Brambles
Heteropterat
Field thistle
Field sorrel
Panic grasses*
Sedge
Insect pupae, unidentified
Curly dock
Sunflowers
Beaked panic grass
Pink wild bean
Carpetweed
Fungus-beetles
Broom sedge
Meadow grasses
Click beetles
Velvetleaf
Trumpet creeper
Barnyard grass
Aphids
Pale dock
House flies
Wild black cherry
Red clover
Roses
Chinch bugs
Frost grape
Dipteral
Field bindweed
Heal-all
Red cedar
Sap beetles
Wild ryes
Primitive weevils
Timothy
Rove beetles
Crabgrasses*
Flesh flies
Little barley
HymenopteraT
Crimson clover
Vetch
Common elder
Crown beard
1.26
0.87
1.10
0.95
0.67
0.39
0.51
0.26
0. 12
0.36
0.12
0. 16
0.32
0.08
0.24
0.20
0.08
0.08
0.04
0. 16
0.08
0.08
0.12
0.12
0.12
0.08
0.08
0.08
0.04
0.08
0.08
0.04
0.08
0.08
0.08
0.08
0.08
trace
trace
trace
trace
trace
0.01
trace
trace
trace
trace
trace
trace
trace
trace
trace
trace
trace
trace
trace
trace
0.01
trace
trace
trace
trace
trace
trace
trace
trace
trace
trace
trace
trace
trace
0.53
0.68
0.24
1.50
0. 19
1.16
0.29
0.43
0.05
0.14
0.43
0.39
0.24
0. 19
0.29
0.34
0.34
0.34
0.05
0.14
0.24
0.14
0.24
0.14
0.19
0.10
0.19
0.10
0.14
0. 14
0.14
0.
Table D. — Continued
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